sugar companies also wish to have longer processing campaigns, and later harvest thus becomes possible. In this respect, beet storage and the associated losses remain an important aspect (Chochola and Pavlů 2015, Kumbár et al. 2015) .
According to expected climate change scenarios, the average annual temperature should go up by 1-2°C in the Central Europe in the next few decades. The climatic change will cause gradual shift of altitudinal zones towards higher elevation levels, and the acreage located in climatic conditions suitable for sugar beet growing will increase (Kopecká et al. 2013) . The importance of year-specific factors and of long-term climatic changes for sugar beet production is also emphasized by Potopová et al. (2015) .
According to Pulkrábek et al. (2008) , the crop potential would be currently used at 69% as to root yield, and at 98% for sugar content. This estimate is based on comparison of the Central Institute for Supervising and testing in Agriculture in Czech Republic small-plot cultivar trials with farm results in [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . No significant correlation was found between the total rainfall over the growing season and root yields. Distribution of that rainfall among different months was more important, though. The most significant correlation values were found in May (R = 0.41), July (R = -0.43) and August (R = 0.54). Temperatures, on the other hand, showed a positive correlation mainly in July (R = 0.40), and a negative one in August (R = -0.35). The situation was similar for sunshine hours. The above findings clearly show how crucial a specific year's climate is for sugar beet yield and sugar content. Despite such year-to-year fluctuations, the yield potential utilization rate continues to increase. As to root yield, that rate grew from 67. 7% (1981-1990) to 71.6% (2001-2005) . Improvement was also observed for sugar content (Prugar et al. 2008) . The importance of proper crop rotation and structure, and associated long-term changes in soil properties, are pointed out by Stehlíková et al. (2015) . Mühlbachová et al. (2015) stresses new, soil-protecting tilling methods and their use.
Over the last few years, nematodes have been more and more present in fields; the parasite manifests itself by typical wilted spots in the crop. The most frequent solution in our conditions is to grow tolerant or resistant sugar beet cultivars. The degree of yield loss depends on a large number of factors. Besides the extent of infestation as such, these include the overall course of the growing season, which is closely linked to the drilling and harvest dates. Therefore, an earlier drilling can moderate the impact of nematodes (Buhre et al. 2011) .
This article aims at demonstrating the impact of early drilling and of the harvest date, and the importance of cultivar with respect to nematode infestation of soils. It attempts to show that a suitable cultivar/harvest date combination can contribute to stabilizing polarized sugar yields around 13 t/ha.
MATERIAL AND METHODS
In 2013-2015, small-plot trials were conducted at trial sites of the Semčice Sugar Beet Institute. This study discusses results from two sites: Bezno (medium strong to strong nematode infestation), and Všestary (none to weak infestation). Basic data about both trial sites are summarized in Table 1 .
The impact of longer vegetation periods on production results of two types of sugar beet was studied: a nematode-tolerant cultivar, and a cultivar without such tolerance. The extent of Heterodera presence was determined at both sites in the course of the trial. Specific information about the presence of nematodes per trial season is shown in Table 2 . Each plot contained 3 beet rows, 90 plants per plot. The area of each harvested plot was 10 m 2 . Two drilling dates and two harvest dates were used. This resulted in three treatments with different vegetation periods (early drilling -early harvest; late drillingearly harvest; and early drilling -late harvest). The precise dates of drilling and harvesting are shown in Table 3 . For each vegetation period, two sugar beet cultivars with different nematode tolerance were sown. Cultivar with tolerance is marked as RINEMcultivar, cultivar without tolerance is marked as RI-cultivar. Each cultivar was tested in 6 repetitions.
During the trials, usual products were sprayed on the crops at usual times. In most cases, 3-4 herbicide treatments were practised, as well as 1-2 fungicide treatments. All sugar beet harvested from each trial plot was washed, weighed, and then sliced. A sample taken from the laboratory slicer was frozen. All samples were then analysed in a German KWS laboratory for sugar content, alpha-amino nitrogen content, sodium and potassium content. From the values thus obtained, white sugar content was calculated using the Braunschweig formula. The Statistica 12 software (Tulsa, USA) was used to evaluate the trial results.
RESULTS AND DISCUSSION
Early drilling. Improvement of root yield and sugar content was studied in early-vs. late-drilling trials conducted in Bezno (Table 4) . In all trial seasons, root yield was significantly higher in earlier drilled plots (Figure 1) . A longer growing season increased root yield by 6.3 t/ha on average (in relative value, 8.4% as compared to the later drilling date). Therefore, each day by which drilling is postponed represents a loss of yield amounting to about 0.55 t/ha (or 0.73%). In trials quoted by Stehlík (1982) , postponing drilling from 29/03 to 24/04 reduced root yield by 20.8%. Fiedler (1975) mentions root yield loss of about 16.1% over 15 days. This rather coincides with Winner's data (1982), according to which yields losses amount to 5-15% in the first half of April.
Similar results were obtained in the Všestary site (Table 5, Figure 2) . Prolongation of the growing season increased root yield by 9.8 t/ha (rel. 9.4%) on average. When dividing this figure by the number of days, it appears that the loss per day of postponed drilling is around 0.64 t/ha (or 0.87%).
White sugar yield was also significantly higher in case of earlier drilling. In the Bezno site, the perday gain was calculated at 0.10 t/ha (rel. 0.82%). Fiedler (1975) , postponing drilling by 15 days led to white sugar yield lower by 17.9%. As to sugar content, no significant benefit of the vegetation period prolongation by early drilling was found. In the Bezno site, the average sugar content increase amounted to 0.013% per day, while in Všestary only to 0.005% per day. Nevertheless, sugar content went up with a longer growing season in all three seasons and at both sites. In his study, Stehlík (1982) indicates that drilling 25 days later reduces sugar content by 0.6% (abs.). Winner (1982) presents trial results where postponing drilling by 26 days reduced sugar content from 18.1% to 16.5%. It is evident that sugar content increase can be very variable. In the Bezno site, the daily increase amounted to 0.03% (abs.) in 2014, but only to 0.004 (abs.) in 2015. These differences are certainly linked to each specific season's conditions, but also to soil structure and to numerous other factors.
The trials also aimed at establishing whether and how the longer vegetation influenced alpha-amino nitrogens and amount of soluble ash. In this respect, either, no correlation was established between the longer growing season thanks to early drilling, and the content of such substances. Any measured differences were negligible, and it can be therefore stated that qualitative parameters of sugar beet remain practically unchanged whatever the drilling date.
When comparing yields between cultivars (Figure 3 ), the spring growth was practically the same at both sites. Statistical processing did not establish any difference as to the spring gain between the nematode-tolerant and the non-tolerant cultivar. However, the spring gain of the non-tolerant cultivar was slightly higher than that of the tolerant cultivar on average of different trial seasons. This result confirms the hypothesis that nematodes impact the crop mainly in later stages of vegetation, and early drilling can thus help eliminating, to a certain degree, the risk of nematode damage.
Later harvest. On 3-year average (Table 6) , postponing the harvest date by 38 days made the root yield grow by 6.4 t/ha (rel. 8.3%). This represents a daily gain of around 0.17 t/ha (or rel. 0.21%). This value seems rather low compared to some data Vol. 63, 2017, No. 2: 76-81 doi: 10.17221/614/2016-PSE found in the literature. This is largely due to the atypical 2013 season. In 2013, when the vegetation period was prolonged by 38 days, a 1.2 t/ha decrease in yield was observed at the Bezno site ( Figure 4 ). This decrease was compensated, to a degree, by a significant sugar content increaseby 1.6% (abs.). It must be stressed that the yield deterioration mainly concerned the non-tolerant cultivar, in a site with strong nematode infestation. Extra vegetation days in the autumn brought about a significant increase in sugar content, i.e., around 1.0% (abs.) on average. A benefit for sugar content was also established. The average gain was calculated as 2.0 t/ha, i.e., 15.2%. The situation at the Všestary site, however, was completely different (Table 7, Figure 5 ). The average increase in root yield amounted to 16.3 t/ha (rel. 20.3%) with 39 extra days on average. The average daily gain amounted to 0.42 t/ha (i.e. rel. 0.52%). This result is more than double as compared to the Bezno site. The autumn yield increase is summarized in Figure 5 . On average over the three trial seasons, sugar content increased by 0.6% (abs.); the increase, however, was not significant. Vol. 63, 2017, No. 2: 76-81 Plant Soil Environ. Their magnitude is closely linked to the weather and health condition of the foliage, and decreases as the autumn advances. When comparing relative yield increase at both sites (Figure 6 ), the three-year average daily gain was almost double for the tolerant cultivar as compared to the non-tolerant cultivar at the nematode-infested site. At the nematode-free site, the gain was higher for the non-tolerant cultivar, but the difference was much lower. Gains achieved in the non-infested site were much higher than in the infested site. 
